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(b) ^mmmm\^&mi^-^mv-h'i^v. 75^0, 

(c) ^SW^«tt*«<DS3tgB05MP^:d5 5 0%J!M± 10 

[it*^3j MfEMP^*S7 0%£JlJi9 5%etT"T?fc 
5iS*« 1 * fctt 2 <^?t«|gSl?g^„ 

IB, ffi, i^^^i^i:XJ^~yJ:r/\^f>^hmii 

1 a«±sr^tf^js-^fc5if 1 ~ 3 OTv^-fjxA* 

<07fe«^«l*i=-„ 20 

^, ; 

II1S*« 6 1 I SfrlB^JR y - y - KHSdSISW 1 0 /i 

m«Ji 1 mmiitT^ O. 5 MmW-h 5 /imetT-t?fe-5 

Iif*«7j^ Blt)-&9^JRy-mwify^;4S0. 1 
mmSAil 5,mm£iT-^?*>5it*3Sl~6(D^^•ri^*><0 30 

Iit*«9l fltiiSSig^«ttS«w«ffiJSm;4S. 0. 

i*v>Li 5 n/n(Dt5H-c$>5iS*«i~8<Dv^-m 

[»*:^10 ] AfIfS¥«{$:mS;^=-^^re/!)5m , TiSr 
Ot, ZnO, W0», NbtOB;4^P,3®tfixS:&JSi®?-(ki^(OiaW 40 

iSr^W-rsif 1 ~ 9 wv^■t'J^*»w)fe«^^^^=•„ 

-f-sif 1 — 10 <r>\,^-rivA^(D^m^i§km^o 

« 1 ~ 1 2 ^OV^-r^^75-<7^7t«^^^^, 

cm* EiJil 00 0 cm' E;tTT-S) -5151*^51-1 a rov^ 50 



lit*:® 1 5 ] If *ri 1 - 1 4 ^■rM^(r:>%MM^ 
[000 1] 

[0 0 0 2] 

#5-ifeft->y =v±i©«?ib, r*/V'7r^'>y 3V 

*:i^«?t&*3 ± u^T^/wHt:;* K 5 A-^-t v-fk-^" i> ^j' 

:*:®a'^tit>^S7'<e#^*^!^s^?r>'y ='>-ic#i?-5iS*;fcti(sf 

[0003] r 9 Lfc^^ffic^tt^-C, Nature (^353^, 
lt737~740M, 1991<^) *3<};t;5*|l#tH927721-^*? 

[0 0 0 41 bA^bJtm^^^JpSrl 0%i£< 1^165*5 
[0 0 0 5] 
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10 0 0 6] 

(1) C<^««14^j^#:±tr^St$n 

fco, (b) jKseq^«i4ae«tct&ay-KS:^L. 

(2) mmmm\t^wmm^mmmm{tmmxi>^ 
±fE (1) (Diftm^mm^o 

(1) (2) 03t«Sg^^^^o 

( 4 ) A(rfEM P *E/4S 7 O %£i± 9 5 %£iT-efc ^ ±fS 

(1) ~ (3) wv^-r*t;5^co3>tm^m^T-„ 20 

< t iat4±S:^ti>^mt?fc-5±fE (1) ~ (5) <o 

(7) Sftia^JR y — KroM|t;SS, TyU5 = ^>A*fctt 
^5r^tPi^JSt?fo5±IE (1) ~ (5) <0\,^-rtiA><D^ 

^^-cfesjiiE (1) ~ (7) (D\,^-mA^<r>^m^^m 

(9) tt(iE:&Jiy-K(^y-Kl^yiS^til ;tmWJi2 

(1) ~ (8) <D\,^itixi)^<D%m^ikm^. 
-do) wia^is y - Kro y - Kji«;jsj|«*B 1 o Ai mjjji 

(1) ~ (9) <0\.^-ri\-t^(D%'mM^m^o 40 

1 0 o 0 7 1 ' (1 1 ) Wis^jR y - Kro y - vmAm 

<63 0/imt^_t3 0 0;zin£iT, J?$0. l;tinEt±5At 
m£ATT-$>5±f2 (1) ~ (10) <OV'-rH*='03t®lS 

(12) B!|'t)-§-9^my-m0Of S/5^AS0. Imm 
KA±1 5mmWTTfe«.JiiE (1) ~ (11) \Z.JSM.<0 

(13) my}'^oitmV~Vm<D\fy=i-t^O. 2mm 
£A±1 0mmtATT$>5±|a (1) ~ (12) {CfEicO 
3t®3E«iKl^o 50 



(14) ^ •? 9 ^JSy-KHe^f 5/9^^5 0. 2mm 
^±6mmaT-r-fc5±iE (1) ~ (13) (wfE^ro^ 

±fE (1) ~ (14) <0\^-fi\.1i^(D%'m.W^^^. 

(16) mtmmmB.wsLimmx^iimmm.'^ 
m-mm<r:>m\zwL\irhivx\-'^±.m (d ~ (14) <ov^ 

(17) MfESBJ^S14^«coffi«m/J^ 0. l^:v^ 
LI 5 Q/n(^fisig-e*>5±lB (1) ~ (1 a) 

(18) WfESl^^«ttS^g««ffi®fet;i5, 1 /iV ^ U 

1 5Q/n<0®B-^S,5±ia (1) ~ (17) ^D^^•f^^ 

(19) fii^mmmm\^ws.<Dm.mmi*^. 2 /^v ^ l 

1 0Q/nwffiffl-^fc5JifB (1) ~ (18) <^^^-f4^ 

(2 0) m^^mwmL=i-'^^mf)niOt. xisrOt. zn 

W-f-S±iE (1) ~ (19) <OV^-rtl;*='W3t«fg«l^ 

1 0 0 0 8 ] (21) «If2#«f«S«i^^W® iiSTiOt 
Sr^*-rS-hiE (1) ~ (19) <OV^-rti,;5^(^Jt^^^ 

mi-. 

(2 2) *5iEfe^cO'>7i< t m^jSjKy 7<5^>-6il| 
-eS)S±IE (1) ~ (2 1) <0\,^-ri^\.i)^(D%mM^ 

(2 3) sfrfEfeiR(o^D-/i< t-b la^s^^^'T y i'ife* 

3K<ogi5:5>:Sl5gS:*-r5jKy y^^fe^-t?fo5±iB (1) 
~ (2 2) ov^-r4^*:>co)tm^^^^F. 

(2 4) m^mM^mmtmwmxi>^±.t5. (d 

~ (2 3) <ov^i-ix*»w3tmgg«il!f^. 

(25) mumm^m.\kmm(r>v^W(Dmmi)^ i c m* 

tX±l 0 OO cm*£iTT?fo5JifS (1) ~ (2 4) CD 

(26) ttllSSeq»«tt»«<D^«*:<Offii9f;5S 4 c m» 
W±5 0 0 cm'UAT-efcSilE (1) ~ (2 4) <OV^ 

(2 7) ±IB (1) ~ (2 6) <??v^■r^^7i^<?^5t«^lfe 

[0 0 0 9] 

m) tA^hfiii/tmm. mm. tvx^mmtffim\zm 



5 

msirx'i^^\Ei^iz&m.:f3 tm^^%±-r^^mm (ph 

otoelectric cell) i: LTflJffl-Ct 5, ^Mi&<DtpX' 
it^M^ (photoelectrochemical cell) t\^^o 

roii5v^®!)jem^%*^#:m«i^<^e^»t;:aAb. ear 
mcommn (.tzt^ii:. mm\^xwi^(ommM tm,%m 20 

w^l^^'i if) : {c*3v ^rii, #g<^«fi£fiS;:J>7is*iS{cte» 
[0 0 1 O]l*%0J^c:*JV^-C^^Jl^c:ffiV^5^#^#:;H■^s|■ 

(^t^nmmm-w^xi-i&mmm^Ai^^'jT-. p-m 

m^mi:>^^^VT—<r)m&i:VXl 0'*~1 O^fi/ 

^t^mSilS! o7, p77 (1976) , ftiaiE. Jg}?^ 
, 20. p370 (197 8) J;iS¥ 

(0 0 1 1 ] >i^^#:t LTi±i/y ^fi'-^-^J^ar, 

A, -fey ^^A, ■< -y h'J 7V;?>-. 

IS, r^f^^v, tf^-^;^^?^^!:*^, *K5i? so 



) #W 2000 — 285977 

6 

[0 0 121 ^mmx^mmm-m^'^^^mmi. ^isj 

[00131 *«I^JCfflV^t>4x5Ai*:«)/i^^(*:i: LT 
*f*L.<li, Si, TiOt, SnOt> FetOj, ffO», ZnO, Mb 
tOi, CdS, ZnS, PbS, BitSj, CdSe, CdTe, GaP, InP, G 
aAs. CuInSt. CuInSci, TiSrO, biX-S. SP>t::*if4 
b<l4TiO,, ZnO, SnO,, Fe,0,, WOj, NbtOt, CdS, Pb 
S, CdSe, InP, GaAs, CuInSt, CuInSe, , TiSrQ,t?fc 
t), !l#{c:$f S b < {4, TiOt, ZnO, ffOs, Nb,Os */tt4TiS 

ro,-e*)f5, *'b»*b< i*rio,-es>s. 

[0 0 141 *«ig»r«V>e>*tSi|£W«:|4, mf^^-V 
^■^ J^^(D&X'i±^m&Am^i.< . 

[0 0 151 mb(Di|i*fls:^iKr^F<^m@|4, Si^ffi® 

ibT5~2 0 0nm-C*)5::t«s»^b<, #}r8~l 

0 Onm-efc-Sr i:^Sff*bl\ :J>»ife4'<7?^W«i: 
(-Jifete^) <^¥*9*SSi: b-CI40. 0 1-10 
O u m-efcS r i: bV\ 

(0 0 161 2a^S£JUb<7)i|4?-i^-<'X:»-;flj«)S'S: 
?)^i|a^SrS-§'bT«V^TtJ;< , r<0^, /^$V^i^a 

«i^i^'1'XO;*C#^5^, M^li3 0 OnmSftWi|s^*«:iKr^ 

Sril-^bTt><tV\ 

[0 0 171 ^^fls:««i^<Df^siffitt, fp^E^s^o ry 
/u-jf/um<on^i Tif^mmit (i 9 s 8<^) , &.m 

mi (1 9 9 5) ^i-fEfcfT^y/U— yyl^i*, ^^Jt^co 

:^mmmmi std*), 113 5^, ^9# 1012 

W.f)^h IOI8M (1996) fB^(7?y/P-yyUr*/4Sj(f 
* bv\ 

(00181 SfcDeguss a bfetS-fk^^Sr 
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V <^mtitm&.mi mmm.iiim (1997) iriattw 

[001 9 J^-ftf^^V(^«^l4±fEw://u— 

■fe^? s/i' • ^8 0#. mi 2^. 3 1 

5 7-i— v?*»t 3 1 7 l'^— (1 9 9 7) J ^iM.<r>i> 

10# |g9-g-. 2 4 1 9^— i?*»P> 2 4 2 S'^— 

[0 0 2 0] *^B^«)*^=-{C1*3V^-C(4, ^^tST-fcSfe 

i:Sr#^<t-t-5„ 3fe^«>icgBJ i: (4. pj 

[002 11 j^^^mifiC^^WgM^fflcOSBJjS^mi^ 
Jl S: ^ ffi ^-f- -5 S 1^ * fc t4 ?g (D 7 ;^ * 14 TT* 9 
*LV^^«^Ji: L-Ct4:&JS (^Jx(4S^. m. m. 

(ommi^m^fi^m. jitdMmmm<Dm^\'i. 0. 02 

^ 1 O M mS$T-& 5 C t ;5S»* U V >o 
I O O 2 2 1 t (4 4 0 0 /£V ^ b 9 

o o n ia(o-^^i/tmx^mmm<oM:kt)^ 1 0 %wji-efc 40 

^:itt:lS:mv. 5 o%&.±Xi>^Z tAm^LK . 7 
0%a-h7)5#fr«F* ®BJi^«tt««i: UTI4;!f7 
L< l4:7°-7;=^^-;/^'(r^«ttro^Jii^^li;^S:^IS:L 

^y-^— 7w>'^A^;I|4. hTT-fef'yu-fe/Un— ;^ (T 50 



AC) , TKy^^Ui^yu^cJfU— h (PET) , 5}?y 
3l5^^V:^7•^? U— h (PEN) . '>:^i>^^^ y ^ 

(SPS) , •7:xu=^i^>':?^/uz7^ K 
(PPS) , yi^'J (PC) , xKyryu— 

h (PAr) , JKy ;^yl'7;i->' (PSF) . 7Kyj^:^7=- 
/u;^yU7;i->' (PES) , jjf y a^— f^yu^- $ K (PE 
I) , SR4^t7Ky r^U^-Zi', ynA-ffc^^t/dfS^t?;*?*) 
5o ]@W^«t43tl^(^^fflv>54&^. 3tl4-e<D^:«fflcfl!l 

®?'fl2il&<o^;JJifil4;{f 7 ;^ t> L < I4:;^7 7.f- vir (D^Wf^ 
Im'SfciJO. 0 1~1 0 0g*Siif*bV>. 

[0 0 2 31 nm^-^m y - KSrw-rsse^^mttss 

[00 241 *^?q-ei4. SBJ««tt««<OSfct$:T«f 

5 se<jr-^M y - YkwmwAW^^\-^¥^\.xm\^ 

5. ^JSy-K{4SM^«t4S«Offirt{c— ^(^/N-^— 
V-CKS$*i5. t&JlSy-Kro|t®l4T/U5=i!?A, 

eife, A*3j;Ut::^.yy/U;5i^il(4tL.5 
'>'S< iSiW-h^^tf^Jli-C-fcSr i:;55»SU<, 
#{rr>'U$ = i?A*fci4ffi%ii: UT-&tf::i:z)5jfSb 
W 

[00251 t&JH y - K<0^«B^<^-^'t4, »:K±{C^< 
^— >'^^^'S^t<^bfc^♦*fcl4;^s/x^^5' y v-^^T^ 

[ o o 2 6 1 ^jR y - Koia:g$tL-5fi£si4. si^^m 

M;ti4. i&JSy— KI4SfrfEroSK««S<OT« 

<??±Mfc5V^I4rtgB{3K:»tT'bJ:V^„ iif:Sb<l4, Sl^ 
««;i<^T^*/cl4l*9gBtcS:it-5:*rfe-cJ,9, iRr»c»* 
L<(4T«trs;(t5;^}ST-fcS, SPJ^mScoJiJitr-ft 

«4i^{4. rtbPxoy - Ki»Assie=«HftJi t ii:«tra-f- 

Skti(75«:Si^(4. ->y;)!;, T/u^^, v'yi'^r, *3itJ« 

LV\ ^fc. :&my-K;»5Siq^«M;i5^S:$ixfc@BJ 
^«f#:<75i^g|j|rili6ii*4xT:@*$tv-5J#-g-|4. 
mJl i: Sr Si ^ «^ -C-EB $ *t ^ . 

(002 71 ^JR y - K<0/N-<J'-vj4SW^mttS«O 
ffif*9{::l^:^[6]ic:SH5^lJ$i^7t¥^Ti^^cD/^°<?->-, fc^v^ 
l4ffirtT*^!®::^r(nUc: y — Kl^iSr^' LTEJiJS-ttfc^ 
s/'>^*fcl4^^=^^<o-'>*^->'^Sif*Lv\ ^fll 
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5 umUTX'S)^ZtAmt.V<. Mti 3 0 mjy± 3 
0 0 ua^T. m^O. 1 nmU±5 tiaUTX'i)Z:ii: 

m) Ilii^O. lmmW±l SmmJeAT-efct), 0. 2 
ramJeXil 0mratiTT-fc-5:ii:*5»4L<. 0. 2m 

[002 8] y - \fiiimw^^^tlm^mm 

(mmi:iS:fftx^ ?>mm) <o^\^ immm) 

■Cfc*. MP^tt»*L.<tt. 6 0%J&1±9 9%iJATt? 
fe<9, $ bl;iitf*b< 1*7 0%ti±9 5%Je>tT-C*)!?, 

10 0 2 9] -^mi)- h't>ifm$i\.itmmmmii.&&(o 

*ffi«^«:, O. 1~1 5Q/n(OVM-V»>i>Ztim 
*b<. 1~1 5n/n(7DffifflT-fc-5r <t;5SJ;»9if*b 20 
<. 2~1 0'Q/n<D®|S-efe5ri;6S$ t[3if*b 

[00301 ^^«^mfe^^^««14^1^«:Jitr^g?t--5 

[00 3 11 ^mW'^KSL^<D^W:mi:i¥m-r^:>jmt U 

T'n yi', n n ^ ^ T±V>'^ T-fe 

"•h:=hyyK ig^ife^^yi^) «s^»f?>*t5o 

[0 O 3 21 LTii, T-:^]) ^—i^ b l^^t 

— ^J' y >y?rlBl— ^fB5>T-e#-5't><7?<t LT. #<2iBS5 8 
-4 5 8 9-^1ii^lC|la*^i^TV^^)!7-(•^r— ife, * 
S#ff 2 6 8 1 2 9 PI276I419-§-. |R|27 

6 17 9 1 •^^(CfE®(75^^-r KJ^S/^N'j*. i^^;^ h/U 

T ^ If r U-ffi t L < ffl V ^ n -5 o 

[00 3 31 M*PniBiJ*«fei:bTtt:. t¥5|5A:.t,ifbJS, 50 
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js. y->TOJ^;45*f*Lv^, 

[0 0 3 41 tfliE:^ffi<7)tt3;4if,^ 

[0 0 3 5] JKft!i«l±^^{4^ife^(7>a^^^fttt. ^ 

t<£:&$tv5, Kiteaa? (0iJx.(iO. 0 1~5 0 0Po 
ise) ■ett^i^'^ fs/u— i^g hjS/4S»^U 
<, ffiite^fS (01J;t«O. IPoisetiT) -CJiX^-YK 

[0 0 3 61 5^*5, h-'W'— >'iSfe»rj;5ffiiteaE 

[003 71 iitL^mim.^'f-<oi^^s.-<-y^ hco^ia: 

^rttL^^L«;^^y-vfp»J*sffl^^f>^^,-C*i^). 

[00381 z.<Di.b \^mM^<Dm^§i. m^m. 
[0 0 3 9] $p>ir, ^Mmmi-^mm\t^mtm'& 

SM^-r-S c t fc . * 7t— «(Z)S;flT-r?JKff ^is^pjgo 

«l»cfi[*aM 9 -Cfentf ^ y -^-fPJSUife U < ttffl 
[0040] *^«:«Siia^-^*^©ii:;^(^*sji:>c 

AM6<){C{40, 1~1 0 O Mm-eS>5, 3tmj1fei:b 
-CffiV^5*g•|±l~3 0/2m-efo-5::i*5»*L<, 2 
~2 5Mm-eS)5Ci::6SJ:!3»4bV^ ^mmk^^(D 
^l$^lm'Sfc9<^^*fil40. 5~4 0 0g. $t>JC 
{45 — 1 0 Og^m^LW 

[004 1] ^mwwLm^timm^^wmzmptfi i^it^ 

HI44 0"ClJJl±7 0 0'C*«Tfc«J, J;9»*b<»41 

o o'cuiie 0 o<cwT-efo5o sytiofSitoa^Miii 

0:9—1 O^KS^-C-fc -So y -r— ^-^yWA/i^ii!,^, 
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(±> 5tJ^^'<fc5nm£iT<^/h$V>iji^^^^^<^^^j?> terlocking group) ^ t/JS^f* »S 

[ 0 0 4 2 J Sfc, :?)D^*aS^. ^»fl^i&^W«ffi««r (0) (OH),S, -0P(0) (OH)tS. ;d-^->A 'J^ 

mt'f'fi^immi:m\i^tiit^>^y^^EM.i\L^^i^yifi tmfhn^o rro^^-etcooHs. -p(o)(oH)tS. -op 

[0 0 4 3] i»^^^m«i^^li#<cofe^^Pii«-f-5ri: ^t^Sr?I^^L-CV^-C'bJ;<, *fc^^rtJfi^Ji?^bT 

<. $?>t-l O 0{*£Jl±-T?$>^-i;js^if$bV\ rcD± J;v\ 

|5B^c:tti|t^c$lJpg^±7•£V^;i^ il^l O O Of^SSr-feS. lO O 4 5] «Tlc;*:5gigT-$f* L<fflv^t>t^5fe^^ 

^^vKfcsA^n, :itiiiimmm^m^\z&m$ivx * (o .f. pno~2t's>?). °»^i.<it2xhi>. 

SSK«r*C^<, r:iTftffl-t-5femi4^#:fe^. 20 R ul4>'U7^:=??AS:«-f-„ A, J4C 1 , SCN, H,0, 

14, ?t«^m(0&ft«SrT'#5fc»tiS< 5iSfl£^^-CifoS. B., B.. BJi^tl^HWi^iZS^T 

^Sr±»f5fc,«), _aS£i±rofeSf?Sril^-r5o -eu <^B-l~B-8?>^t,jl*^$ti,S#Blffi{a^-Cfc5. 

i«)<t-r|5^aSC0igJftJ«i:§Sft^;fU{C-g'i^-ti:5J;5 [0 0 4 6] 

; B-1 B-2 




004 7] Cir-C, R.\i7kmm^. y^uyi^m^. 50 j^^il^Hfc (JeATC|gci:V>5) 1 ~ 1 2^-Cgmt> L< 
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SB^^J^¥ST-fcoTfc#^S (^^«. mm^) T-fooT 
[0 0 4 8] 
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5084365-^. 1^15350644-^, [^5463057-^. I^5525440-^i3 
<t r/4#BS¥7-24979O^0^^te»tCBE«i<7>ig{*:fe^>i5^{f 

[0 0 4 9] ur\^^?^m\:i^m-t^^mmi^^m(D» 

[0050] 
Ut2] 



[0 0 5 1 1 



No. 


Ai 


P « 


B. 


Bb 


B, 


R. 






o 










11.2 






B-1 


B-1 






R-3 






B-1 


B-1 






R-4 


Br 


2 


B-1 


B-1 






R-6 


I 


2 


B.1 


B-1 






R.6 


SCM 


2 


B-1 


B-2 




H 


R-7 


SON 


1 


B-1 


B-3 








CI 


1 


B.1 


B-« 




H 


R.9 


I 


2 


B-1 


B-5 




fi 


R-10 


SON 


2 


B-1 


B-e 




H 


R-II 


CN 


2 


B-l 


B.7 




H 


R-12 


CI 


1 


B-1 


B-8 




H 


R-13 


^ 


0 


B-1 


B-1 


B-1 
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15 



R-14 



HOOC 



HOOC 




COOH 

N^l CN 
I CN 

COOH T^^i 
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16 



R-15 




COOH COOH 




COOH COOH 



R-17 



H3C. 




H3C 



COOH COOH 



[0 0 5 2] 
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R-18 



18 



R-19 




COOH 



M 




CH. CH, 



[0 0 5 3] *«l^»rtt^-f-5fel!l;aM'?^>'fe5tf-C?fc5 
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